In the course of this speculation some startling but rather simple observations became apparent. The most significant of these, I believe, was the recognition of the importance of the student to the faculty. This may seem obvious, and it is in certain respects. However, the contribution made by the student to the faculty, concerning which I should like to call your attention this evening, is related directly to your participation in continuing education; and, perverse as it may sound, this contribution frequently is related inversely to the quantity of material we teach.
In order to be meaningful, an educational experience must be implemented in a system that involves two-way communication. The educator (i.e., the faculty) sends a message which the student receives and interprets. A variety of distortions may be introduced at several' points in the total communication system. A common source of distortion is the inability of the sender to utilize the machinery of communication in an effective manner. The dispatcher may have difficulty in formulating the message appropriately, or may be hampered by a lack of data. The message may be distorted by difficulties associated with the characteristics of the transmitting media. Lastly, distortion may be associated with the receiving instrument; in this instance, the student. If these distortions are to be eliminated, the dispatcher must be aware of the nature of the reception, otherwise he will transmit in a vacuum with no conception of whether his message is being clearly received or badly distorted. There are a variety of signals which serve to inform the dispatcher, and among these may be mentioned the degree of your enthusiasm, your habits of thought, your general conduct, and your answers to questions. However, the signals that are best adapted to indicate distortions are your questions directed to the faculty. These signals may make it readily apparent that the message was poorly constructed, or that an improper or inadequate medium was used to send it, or that there was something wrong in the receiving set that interfered with your ability to receive, record, and interpret it appropriately. In this very simple fashion the students are able to share part of the responsibility for their education. The communication system is poor indeed if messages cannot be received and interpreted properly in a reasonably consistent fashion.
More important, however, is the signal which tells the faculty that the message as sent was received "loud and clear," but that despite this was incomprehensible. This usually means either: (1) that the message was valid but could not be interpreted because some part of the receiving set was missing or poorly connected, or (2) that the message was substantially invalid despite the excellence of its mechanical transmission and reception. The signal which indicates that the message was heard "loud and clear" but that it was incomprehensible is usually sent in the form of a critical and searching question by the student. It is then incumbent on the thoughtful teacher to re-evaluate the message in terms of its essential comprehensibility, specifically, with reference to the particular nature of the receiving set at the other end of the communication system. He may be able to reconstruct the message so that it can be interpreted; or he may find that a minor adjustment made in the receiving set-perhaps, by the addition of a single datum-will make the original message comprehensible or he may decide, after due reflection, that it was basically invalid.
Each of us who functions as a dispatcher in our educational system has been working with certain problems in a particular area for some time. It is inevitable that we will collect and retain a number of preconceptions, that we cease to think critically about certain concepts, or fail to recognize that new data have invalidated our ideas. You will find that we may provide glib and oversimplified explanations of medical phenomena. In contrast, you students approach these problems with fresh eagerness and with an unprejudiced orientation; you will not, as The student's contribution to education W hypothesis but it may provide insight into a better way to send the message. However, more often than you suspect, the review of all the data may make it quite clear that the concept is, in fact, untenable, and hence rightfully uninterpretable by you. Your critical analyses expressed as doubts and questions raise new problems that must be resolved. In this fashion the faculty benefits in a remarkable manner from the two-way communication system; new questions, or old questions restated, become the substrate for a series of investigations which ultimately must increase our insight into basic physiological mechanisms and the manner in which alterations in these mechanisms impinge on the total response of the organism which is the expression of a disease.
This insight into the nature of the relationships between student and faculty has other significant implications. Perhaps the most important of all for you to recognize is that, unlike the multiplication tables in arithmetic, the biological and medical sciences represent a process. There is constant change and growth, and our ignorance is abysmal. Hypotheses which were reasonable in the nineteen-thirties are unacceptable in whole or in part in the nineteen-fifties. This does not mean that those of us who had our introduction to the study of medicine in the nineteen-thirties wasted our time in the attempt to understand these earlier hypotheses. To the extent that they represented the best approximate resolution of the scanty data that were available at that time, the old hypotheses were useful in our thinking about a problem. More important is the fact that they supplied the framework within which new questions were formulated. When the experimental data which were gathered to answer the new questions were found to be inconsistent with the initial framework, the hypothesis had to be altered or destroyed and new concepts substituted. The current hypotheses derived by this process will serve as the framework within which you will experience your introduction to the study of medicine. The phrase "introduction to the study of medicine" should be emphasized, for it is implicit in what has been said that in many instances what you are about to learn is not the ultimate answer. It is therefore most important that you learn how to learn. If you accept uncritically all that you are exposed to in the four years of the medical curriculum and fail to understand that these concepts are merely the best tentative syntheses that can be offered at this time, your education will be sadly dated the year after you graduate. In contrast, if you will understand that new data must modify your concepts, and that this process of change will continue forever, and if you are prepared to remain au courant with these changes, your education will, likewise, continue forever. Although this understanding is more important than the details you will be required to master, you must not misinterpret these remarks to mean that it is useless and unnecessary to study today's concepts. The synthesis of tomorrow's hypotheses will always have today's ideas as the base of reference; and the ease with which you will be able to understand the implications of new data will be closely related to your understanding and appreciation of the merits and inadequacies of the older concepts. This view of the role of the student in medical education has been well stated in a recent report published by the World Health Organization: "The time which a student spends in a medical teaching institution must be viewed as a phase which is affected by what has passed before and which, in turn, will influence what is yet to come. In this sense, the student may be considered as the principal vehicle by which medicine is projected into the future."
If the student is to understand today's concepts, he must expose himself to more than one educational technique. The lecture can be made a useful tool in education when it complements your reading and study. It can serve to present individual points of view and philosophical attitudes. It can be most effective if the lecturer can assume that you have already familiarized yourselves with at least some of the standard literature. He is then in a position to aid you in the interpretation and synthesis of what may appear to be irrelevant and conflicting data. In the process of your own reading and study you will prepare the basis that is indispensable for the reception of the lecture message. Your curiosity should lead you to a literature with which the lecturer cannot possibly cope in a brief period. However, if you present him with the opportunity, he may be able, in the same short time, to help you with an interpretation that may clarify several hours of your investment in study. The lecture really only helps you to an extent commensurate with your individual pursuit of information and understanding; and in the absence of this effort on your part, the "chalk and talk" exercises will make little or no contribution to your education.
The student, if he wishes, can readily participate in the research that his questions have stimulated. There are many opportunities, and a student will always find a cordial welcome should he express the desire to help in the search for answers to questions. An experience in a research investigation is most gratifying and is a powerful educational tool. Its values far exceed the merits of the specific data that may be acquired. It provides an opportunity for a more intimate and mutually beneficial relationship between the student and individual members of the faculty. It reinforces the principles of the scientific approach which have general application in all medical activities. It provides insight which helps to develop a critical atti- "We need not worry very much about the immediate 'practical' value of research. If history teaches anything, it is that a given generation is by no means always the best judge of the work done or the facts brought to light during its brief existence. A monk makes certain experiments upon some flowers in the monastery garden, and his observations attract no attention from his contemporaries; but fifty years afterward these same observations become the basis of one of the most interesting and fruitful of modern hypotheses. Does anybody suppose that Louis Pasteur as he watched the behavior of certain crystals dreamed that he was taking the first step in the creation of a new science which would transform medical thought and practice and bring untold good to mankind? And who fifty years ago could possibly have foreseen that the completion of the Panama Canal would be conditioned upon a knowledge of the natural history of a wretched insect? And so when that eternal question, 'What's the use,' asks itself, as it so often will, we can leave the final answer to those who shall come after us.... The essential thing is that the worker shall be actuated by a strong desire to know the truth, so that the work will be honest, and the workman have joy in his work. If in this spirit a man finds a bit of truth, or approximation to the truth, however modest, his work is good-good for him and good for those submitted to his influence." I thought this was a most important concept extremely well expressed.
Next, I would warn you against the philosophy of the "practical" in your general medical education. This philosophy takes the view that the training of a physician should be limited to those items which can be clearly characterized as having immediate values in the management of the ill. If one examines this concept carefully, it will become quite obvious that this is a most impractical point of view. Overemphasis on "facts" and techniques and under-emphasis on broad general principles can hardly be honored with the phrase "medical education"; and as technical training it will, at best, be reasonably valid only during the few years during which you receive it. It is an anti-intellectual attitude which does not foster a spirit of scholarship. The area of medical education which is criticized and interfered with to the greatest extent by those who support this philosophy consists of the basic preclinical sciences. Some would say that too much time is spent in these disciplines. It is suggested that the medical student should begin to see and experience contact with patients on the very first day of matriculation.
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The fabulous growth in medicine which is apparent to all of us is directly dependent on the scientific attitudes taught and the data collected by the methods of the preclinical disciplines. More emphasis, not less, must be placed on the study of physiological, biochemical, pathological, and psychological mechanisms. The consideration of disease processes, symptoms, signs, and therapy cannot be properly appreciated without rigorous attention to basic mechanisms and their alterations which are the expression of a clinical disorder. It is in the basic preclinical sciences that the scientific methodology and approach can best be inculcated in the new student.
It is suggested, for example, that the importance of the study of acid-base relationships can best be illustrated to the first-year student by having him see a patient with diabetic acidosis. Certainly there is something more profound in the study of these matters than such an immediate and narrow application. An understanding of these problems as they may be related to the broad study of physiological reactions will allow the student to be free to use this information in a variety of circumstances as he ultimately meets them at the bedside. Such a specific orientation and subversion of a major group of physiological and chemical inter-reactions would appear to be a shortsighted exploitation of a basic science. The study of these basic mechanisms needs no such puny motivation-these studies have intrinsic merit and a dignity which demand no further defense.
There are other overtones in the "practical" approach that are disturbing. There is the inherent danger that the student will consider the basic sciences as a hurdle in his path to the bedside, rather than as the very important substrata upon which his clinical experience must be imposed if the latter is to have any lasting significance. Moreover, I would suggest that the opportunity for the student to share in the responsibility of the care of a patient is a privilege that should be earned, rather than an exercise which is thrust upon him prematurely.
Another group recommends that correlation among the several divisions of medical science must begin at once. Correlation is certainly a most important function of education. However, the act of correlation implies that there has been a preliminary study of data which can be correlated. It is certainly important to understand that the cell is not simply a bag of enzyme systems, but that cell structure makes it possible for these enzyme systems to engage in a coordinated series of productive reactions. It would appear logical, however, that some understanding of an enzyme system, and some knowledge of cell structure must be prerequisites for the correlative attempt. Correlation will be more effective and meaningful if you are allowed some little time to acquire an understanding of the basic data and concepts.
Lastly, I should like to comment on the damaging influence of fear on the part of the student. In other schools and other times it was the custom for the dean to point out to an entering class that a fair number of the students would not complete the curriculum. A favorite statement, for example, was that the student should look at the men sitting on either side of him and if they graduated he would not. This was a reflection of the studied practice of admitting more students than the number that were expected would continue beyond the first year. Very few, if any, schools have continued this practice. The selection is made on the basis that each student admitted is well motivated to be a physician and has the intellectual equipment to contend with the material. It is certainly not anticipated that any student will be forced to leave for reasons of scholastic failure. I should like to emphasize this point because fear will impose restraints which may make you unwilling to ask questions or participate freely in discussions; it will jeopardize your performance in oral or written examinations, and it is certainly not conducive to a sound educational experience. If you depend on fear as the motivation to study and understand the problems you will meet, your information will tend more to be memorized than understood and you will have very little of the fun and excitement which should be yours.
The Dean's Office undertook a research problem for us and analyzed the experience of students who have entered this medical school as freshmen since 1942 in an effort to see how many failed, scholastically, to complete the requirements for the degree of doctor of medicine. There were only 53 of a total of 709 who could be placed in this category; and it might be worthwhile to mention that the preclinical departments at this school have unusually high standards. Until two years ago, when it was no longer necessary, our students transferred to some of the best medical schools in the country for their clinical work. If one excludes the years when the Armed Forces dictated many admissions, there were only 18 of 411 who failed. Thus, the chance that any individual freshman will not become a physician because of scholastic failure is about one in twenty. There is nothing of any consequence that you will ever undertake in your life that will have as good or better odds for success than 20 to 1. These data should reassure you. Barring illness and other acts of God, you will be a physician. You have no reason for fear and, hence, you can utilize your full energies toward acquiring methods of thought and learning, as well as information, and enjoy yourself tremendously in the process.
Dr. Hedgpeth once told me that there were two types of lecture. In one group the lecturer showed lantern slides and in the other the speaker had a message. I have taken his advice quite seriously and you will note that I have scrupulously avoided the use of a single chart or graph because I wanted to bring you a message. In summary, these are the thoughts I would leave with you:
1. You are not merely the receptors in an educational process. You must also serve as the senders of signals and messages. Education is, indeed, a two-way system of communication. Listen and read attentively, but do not mistake authority for truth and do not submit to authority in lieu of a more rational explanation of conflicting data.
2. Cultivate the techniques of learning as assiduously as you attempt to master "facts." The latter are always in quotes; they have a very temporal quality, and they are important as hypotheses only insofar as they are helpful in understanding today's data, and as they serve as the base of reference to gain more information and better insights. These latter may then destroy the initial hypothesis itself.
3. Accept some of the challenges your questions offer and seek the opportunity to share in an investigational experience. Although it may increase your investment of time, the rewards make it profitable.
4. Do not consider the preclinical sciences as an obstruction in your path to the bedside. These are truly the basic medical sciences, and without a proper understanding of these your appearance at the bedside will be an irrelevant event. The sine qua non of the fine physician is a highly developed sense of responsibility. Your first responsibility is to prepare yourself properly for the study and care of the ill.
5. Lastly, consider your faculty as your fellow students and your friends. We expect to help you to learn, and, in turn, you must contribute to our education. To the extent that you fail to do this, we will be a poorer faculty, and you will ultimately suffer thereby. Our ability to help you and those that follow is contingent on your contribution as students, and we hope that you will remain students throughout your careers in Medicine.
